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DETAILED ACTION 



Specification 



1. 



Applicant is reminded of the proper content of an abstract of the disclosure. 



2. 



A patent abstract is a concise statement of the technical disclosure of the patent and 



should include that which is new in the art to which the invention pertains. If the patent is of a 
basic nature, the entire technical disclosure may be new in the art, and the abstract should be 
directed to the entire disclosure. If the patent is in the nature of an improvement in an old 
apparatus, process, product, or composition, the abstract should include the technical disclosure 
of the improvement. In certain patents, particularly those for compounds and compositions, 
wherein the process for making and/or the use thereof are not obvious, the abstract should set 
forth a process for making and/or use thereof. If the new technical disclosure involves 
modifications or alternatives, the abstract should mention by way of example the preferred 
modification or alternative. 

3. The abstract should not refer to purported merits or speculative applications of the 
invention and should not compare the invention with the prior art. 

4. Where applicable, the abstract should include the following: 

(1) if a machine or apparatus, its organization and operation; 

(2) if an article, its method of making; 

(3) if a chemical compound, its identity and use; 

(4) if a mixture, its ingredients; 

(5) if a process, the steps. 

5. Extensive mechanical and design details of apparatus should not be given. 
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6. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

9. Claims 1, 12, 13, 15, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Petritsch et al (US 6340789) in view of Tanaka et al (US 5324610). 

10. With regard to claim 1, Petritsch et al (US 6340789, hereinafter Petritsch) teaches in Fig 
5: A photodetector (Fig 5 item 20) comprising: at least one electron transporting organic material 
(Fig 5 item 14; "MCP" col 6 In 31); and at least one hole transporting material (Fig 5 item 6). 
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1 1 . With regard to claim 12, Petritsch teaches in Fig 5 : at least one transparent electrode (Fig 
5 item 4, "are transparent" col 5 In 32); and at least one electrode (Fig 5 item 12), wherein said at 
least one electron transporting organic material (Fig 5 item 14) is interposed between said at least 
one transparent electrode and said at least one electrode (it is clear from Fig 5 that item 14 is 
disposed between items 4 and 12). 

12. With regard to claim 13, Petritsch teaches in Fig 5: at least one transparent electrode (Fig 
5 item 4, "are transparent" col 5 In 32); and at least one electrode (Fig 5 item 12), wherein said at 
least one electron transporting organic material (Fig 5 item 14) and said at least one hole 
transporting material (Fig 5 item 6) are interposed between said at least one transparent electrode 
and said at least one electrode (it is clear from Fig 5 that items 14 and 6 are disposed between 
items 4 and 12). 

13. With regard to claim 15, no limitations of patentable weight are present in this claim 
beyond those of claim 1 . This is a product by process claim and thus, "Even though product-by- 
process claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of production. 
If the product in the product-by-process claim is the same as or obvious from a product of the 
prior art, the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). Please see 
MPEP 2113 for further discussion. 

14. With regard to claim 17, Petritsch teaches: An imaging device comprising a 
photodetector. by stating, "there is provided a method of forming a ... photo conductive device 
..." (col 2 In 24-26). 
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15. With regard to claims 1, 12, 13, 15, and 17, Petritsch does not teach: said at least one 
electron transporting organic material has an ionization potential of more than 5.5 eV. 

16. Tanaka et al (US 5324610, hereinafter Tanaka) teaches: said at least one electron 
transporting organic material has an ionization potential of more than 5.5 eV, by stating, "an 
electron transporting agent . . . having an ionized potential of 5.3 to 5.6 eV," (col 2, In 46-48). 
Please see MPEP 2144.05 regarding the obviousness of ranges. Tanaka teaches this in order to 
obtain, "improved sensitivity and excellent durability," (col 2 In 26-27). 

17. Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Tanaka along with those of Petritsch in order to achieve 
improved sensitivity and excellent durability. 

18. Claims 2, 3, 14, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Petritsch et al (US 6340789) in view of Nakaya et al (US 5792557). 

19. With regard to claim 2, Petritsch teaches in Fig 5: A photodetector (Fig 5 item 20) 
comprising: at least one electron transporting organic material (Fig 5 item 14; "MCP" col 6 In 
31); and at least one hole transporting material (Fig 5 item 6). 

20. With regard to claim 3, Petritsch teaches: said at least one hole transporting material is at 
least one hole transporting organic material (Fig 5 item 6 is "POPT" according to col 6 In 4). 

21 . With regard to claim 14, Petritsch teaches in Fig 5: at least one transparent electrode (Fig 
5 item 4, "are transparent" col 5 In 32); and at least one electrode (Fig 5 item 12), wherein said at 
least one electron transporting organic material (Fig 5 item 14) and said at least one hole 
transporting organic material (Fig 5 item 6) are interposed between said at least one transparent 
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electrode and said at least one electrode (it is clear from Fig 5 that items 14 and 6 are disposed 
between items 4 and 12). 

22. With regard to claim 16, no limitations of patentable weight are present in this claim 
beyond those of claim 3. This is a product by process claim and thus, "Even though product-by- 
process claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of production. 
If the product in the product-by-process claim is the same as or obvious from a product of the 
prior art, the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). Please see 
MPEP 2113 for further discussion. 

23. With regard to claims 2, 3, 14, and 16, Petritsch does not teach: an ionization potential of 
said at least one electron transporting organic material is larger than an energy necessary for the 
highest-level electron of said at least one hole transporting material to be taken out to a vacuum 
infinite far point or an ionization potential of said at least one electron transporting organic 
material is more than an ionization potential of said at least one hole transporting organic 
material. 

24. Nakaya et al (US 5792557, hereinafter Nakaya) teaches: an ionization potential of said at 
least one electron transporting organic material is larger than an energy necessary for the highest- 
level electron of said at least one hole transporting material to be taken out to a vacuum infinite 
far point or an ionization potential of said at least one electron transporting organic material is 
more than an ionization potential of said at least one hole transporting organic material, by 
stating, ". . . the difference in ionization potential Ip between the layer having a hole injecting and 
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transporting function and the layer having a[n] . . . electron injecting and transporting function is 
at least 0.25 eV," (col 10 In 47-52), in order to have a, "photo-electron function," (col 4 In 41). 
Please note that it is well known in the art that the energy necessary for the highest-level electron 
of a given material to be taken out to a vacuum infinite far point is the very definition of an 
ionization potential. 

25. Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Nakaya along with those of Petritsch in order to have a device 
with a photo-electron function. 

26. Claims 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Petritsch 
et al (US 6340789) in view of Tanaka et al (US 5324610) as applied to claim 1 above, and 
further in view of Stossel et al (US 7223484) as evidenced by Asfandiarov et al (Investigation 
of Electron Structure of 2,1,3-Benzothiadiazole Derivatives by Means of Negative Ion Mass 
Spectrometry, Photoelectron Spectroscopy and Absorption Spectroscopy; Rapid Commun. 
Mass Spectrom. 12, 595-602, 1998). 

27. Petritsch in view of Tanaka teaches all the limitations of claim 1 as discussed above. 

28. Petritsch in view of Tanaka does not teach: the ionization potential of said at least one 
electron transporting organic material is more than 6.0 eV. 

29. Stossel et al (US 7223484, hereinafter Stossel) teaches the use of 2,1,3-Benzothiadiazole 
derivatives as Formula (III): 
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FasciiSa (£1) 



AT;.; 




V* 



as, 'An organic photodetector . . . transport material ..." (col 30 In 1 1 - 1 3), in since, " The 2,1,3- 
benzothiadiazole-containing compounds of the invention lead, when appropriate devices are 
used, to excellent operating lives ..." (col 2 In 57-59). 

30. However Stossel does not explicitly disclose the fact that the ionization potential of 2,1,3- 
Benzothiadiazole derivatives is greater than 6 eV. 

3 1 . Asfandiarov et al (Investigation of Electron Structure of 2, 1 ,3-Benzothiadiazole 
Derivatives by Means of Negative Ion Mass Spectrometry, Photoelectron Spectroscopy and 
Absorption Spectroscopy; Rapid Commun. Mass Spectrom. 12, 595-602, 1998, hereinafter 
Asfandiarov) provides evidence that the ionization energies of 2,1,3-benzothiadiazole derivatives 
are in excess of 6 eV, as they range from 7.77 - 8.44 eV (pg 597, Table 2). 

32. Thus Stossel does teach: the ionization potential of said at least one electron transporting 
organic material is more than 6.0 eV, as discussed immediately above. 

33. Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Stossel as evidenced by Asfandiarov in concert with those of 
Petritsch in view of Tanaka in order to lead to appropriate devices with excellent operating lives. 
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34. Claims 1 and 5-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Petritsch et al (US 6340789) in view of Tanaka et al (US 5324610) as applied to claim 1 
above, and further in view of Kimura (US 2003/0072965). 

35. Petritsch in view of Tanaka teaches all the limitations of claim 1 as discussed above. 

36. Petritsch in view of Tanaka does not teach: said at least one electron transporting organic 
material is a compound represented by formula (I): 

Formula { I ) 



wherein m represents an integer of 2 or more; L represents a linking group; and each of A's 
independently represents a hetero ring group where at least two aromatic hetero rings are 
condensed to each other, and A's are the same or different; 

or said at least one electron transporting organic material is a compound represented by formula 



wherein m represents an integer of 2 or more; L represents a linking group; each of X's 
independently represents O, S, Se, Te or N-R; R represents a hydrogen atom, an aliphatic 
hydrocarbon group, an aryl group or a hetero ring group; and each of Q3's independently 
represents an atomic group necessary for forming an aromatic hetero ring; 
or said at least one electron transporting organic material is a compound represented by formula 



l ™e a) 



Formula (ill) 




(III): 



(V): 
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Formula (V) 




wherein m represents an integer of 2 or more; L represents a linking group; each of Xs's 
independently represents O, S or N-R; R represents a hydrogen atom, an aliphatic hydrocarbon 
group, an aryl group or a hetero ring group; and each of Q5's independently represents an atomic 
group necessary for forming a 6- membered nitrogen-containing aromatic hetero ring; 
or said at least one electron transporting organic material is a compound represented by formula 



wherein n represents an integer of 2 to 8; L represents a linking group; each of R's independently 
represents a hydrogen atom, an aliphatic hydrocarbon group, an aryl group or a hetero ring 
group; and each of Qv's independently represents an atomic group necessary for forming a 6- 
membered nitrogen-containing aromatic hetero ring; 

or said at least one electron transporting organic material is a compound represented by formula 



(VII): 



Formula (VII) 




(VIII): 
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Formula (VIII) 




wherein Q81, Q82 and Q83 each independently represents an atomic group necessary for 
forming a 6-membered nitrogen-containing aromatic hetero ring; R81, R82 and R83 each 
independently represents a hydrogen atom, an aliphatic hydrocarbon group, an aryl group or a 
hetero ring group; LI, L2 and L3 each independently represents a linking group; and Y 
represents a nitrogen atom or a 1,3,5-benzenetriyl group; 

or said at least one electron transporting organic material is a compound represented by formula 



(IX): 



Formula {IX} 






wherein Q91, Q92 and Q93 each independently represents an atomic group necessary for 
forming a 6-membered nitrogen-containing aromatic hetero ring; and R91, R92 and R93 each 
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independently represents a hydrogen atom, an aliphatic hydrocarbon group, an aryl group or a 
hetero ring group; 

or said at least one electron transporting organic material is a compound represented by formula 



wherein m represents an integer of 2 or more; L represents a linking group; each of Q3' s 
independently represents an atomic group necessary for forming an aromatic hetero ring group; 
and each of Rll's independently represents a hydrogen atom or a substituent. 
37. Kimura (US 2003/0072965, hereinafter Kimura) teaches: said at least one electron 
transporting organic material is a compound represented by formula (I): 



wherein m represents an integer of 2 or more; L represents a linking group; and each of A's 
independently represents a hetero ring group where at least two aromatic hetero rings are 
condensed to each other, and A's are the same or different; 



(XI): 



Formula (XI) 




Formula ( I ) 



L t" A) 
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and said at least one electron transporting organic material is a compound represented by formula 

formula (III) 



wherein m represents an integer of 2 or more; L represents a linking group; each of X's 
independently represents O, S, Se, Te or N-R; R represents a hydrogen atom, an aliphatic 
hydrocarbon group, an aryl group or a hetero ring group; and each of Q3's independently 
represents an atomic group necessary for forming an aromatic hetero ring; 
and said at least one electron transporting organic material is a compound represented by formula 



wherein m represents an integer of 2 or more; L represents a linking group; each of Xs's 
independently represents O, S or N-R; R represents a hydrogen atom, an aliphatic hydrocarbon 
group, an aryl group or a hetero ring group; and each of Q5's independently represents an atomic 
group necessary for forming a 6- membered nitrogen-containing aromatic hetero ring; 
and said at least one electron transporting organic material is a compound represented by formula 




(III): 



(V): 



Formula {¥.} 




(VII): 
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Formula (.¥11} 



wherein n represents an integer of 2 to 8; L represents a linking group; each of R's independently 
represents a hydrogen atom, an aliphatic hydrocarbon group, an aryl group or a hetero ring 
group; and each of Qv's independently represents an atomic group necessary for forming a 6- 
membered nitrogen-containing aromatic hetero ring; 

and said at least one electron transporting organic material is a compound represented by formula 



wherein Q81, Q82 and Q83 each independently represents an atomic group necessary for 
forming a 6-membered nitrogen-containing aromatic hetero ring; R81, R82 and R83 each 
independently represents a hydrogen atom, an aliphatic hydrocarbon group, an aryl group or a 
hetero ring group; LI, L2 and L3 each independently represents a linking group; and Y 
represents a nitrogen atom or a 1,3,5-benzenetriyl group; 



(VIII): 



Formula (VIII) 
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and said at least one electron transporting organic material is a compound represented by formula 
(IX): 



Formula i IX) 



P V 

hi? 



J'sa 



8 



S 2 



9 3 



wherein Q91, Q92 and Q93 each independently represents an atomic group necessary for 
forming a 6-membered nitrogen-containing aromatic hetero ring; and R91, R92 and R93 each 
independently represents a hydrogen atom, an aliphatic hydrocarbon group, an aryl group or a 
hetero ring group, by teaching in Formula (III): 




where, "R31, R32 and R33 represent a substituent, respectively; R34, R35 and R36 represent a 
hydrogen atom, an aliphatic hydrocarbon group, an aryl group or a heterocyclic group, 
respectively; and n31, n32 and n33 represent an integer of 0 to 2, respectively," ([0015]). 
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38. Kimura also teaches: said at least one electron transporting organic material is a 
compound represented by formula (XI): 



wherein m represents an integer of 2 or more; L represents a linking group; each of Q3' s 
independently represents an atomic group necessary for forming an aromatic hetero ring group; 
and each of Rll's independently represents a hydrogen atom or a substituent, by teaching 
Formula (I): 



where, "Rl 1 represents a substituent; R12 represents a hydrogen atom, an aliphatic hydrocarbon 
group, an aryl group or a heterocyclic group; R13 represents a hydrogen atom or a substituent; n 
represents an integer of 0 to 2; L represents a single bond or a linking group; and m represents an 
integer of 2 or more," ([0010]). 

39. Kimura teaches all this in order to, "provide a . . . device excellent in . . . durability ..." 



40. Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Kimura along with those of Petritsch and Tanaka in order to 
provide a device excellent in durability. 



Formula (XI) 





([0007]). 
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41 . Claims 1 and 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Petritsch et al (US 6340789) in view of Tanaka et al (US 5324610) as applied to claims 1 and 
17 above, and further in view of Iwasaki (US 2003/0209651). 

42. Petritsch in view of Tanaka teaches all the limitations of claims 1 and 17 as discussed 
above. 

43. Petritsch also teaches in Fig 5: a substrate (Fig 5 item 10); and a first layer comprising a 
first photodetector (Fig 5 items 6, 28, and 14). 

44. Petritsch in view of Tanaka does not teach: a second layer comprising a second 
photodetector; a third layer comprising a third photodetector; the first photodetector comprises a 
blue light photodetector; the second photodetector comprises a green light photodetector; and the 
third photodetector comprises a red light photodetector. 

45. Iwasaki (US 2003/020965 1, hereinafter Iwasaki) teaches: a second layer comprising a 
second photodetector (Fig 1 item 101); a third layer comprising a third photodetector (Figl item 
103); the first photodetector (Fig 1 item 102) comprises a blue light photodetector (clearly visible 
in Fig 1 as the portion of the light labeled "B" is absorbed by this layer); the second 
photodetector comprises a green light photodetector (clearly visible in Fig 1 as the portion of the 
light labeled "G" is absorbed by this layer); and the third photodetector comprises a red light 
photodetector (clearly visible in Fig 1 as the portion of the light labeled "R" is absorbed by that 
layer), in order to not have to use a color filter system ([0005]-[0007]). 
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46. Therefor it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Iwasaki along with those of Petritsch in view of Tanaka in order 
to not have to use a color filter system. 



Conclusion 

47. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RAJ GUPTA whose telephone number is (571)270-5707. The 
examiner can normally be reached on Monday-Thursday 9am-6pm. 

48. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tu T. Nguyen can be reached on (57 1 )272-2424. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

49. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/RAJ GUPTA/ /James P. Hughes/ 

Examiner, Art Unit 4126 Primary Examiner, Art Unit 2883 

April 6, 2009 



